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Art Unit: 1745 

DETAILED ACTION 
Remarks 

The amendment to Claim 6 has overcome the rejection under 35 USC 112; 
however, the claim is now objected to as stated below. 

Claims 15 & 16 are new and Claims 1, 3, 5-8, 10-16 are pending examination. 

Claim Objections 

Claim 6 is objected to under 37 CFR 1.75 as being a substantial duplicate of 
claim 5. When two claims in an application are duplicates or else are so close in 
content that they both cover the same thing, despite a slight difference in wording, it is 
proper after allowing one claim to object to the other as being a substantial duplicate of 
the allowed claim. See MPEP § 706.03(k). 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 
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Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 3, 5 & 6 are rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 1-3 of U.S. Patent No. 6,773,837. 
Although the conflicting claims are not identical, they are not patentably distinct from 
each other because the claims of the patent and the instant application encompass the 
same scope. Both fuel cell systems have a compressor, a pressure control valve 
located after the fuel cell and a gas flow and pressure control means. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1 & 7 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter, which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. Support is not found for "First controlling said compressor to change an 
amount of the cathode gas supplied to the fuel cell at a start of a transition period..." 
The specification only appears to support the limitation "changing an amount of the 
supply gas by said compressor during the transition period of said fuel cell, and 
thereafter, changing the opening of said pressure control valve," which is not seen to be 
an equivalent limitation as presently claimed. 
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Claims 1 & 7 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for "an airflow control means to control the 
compressor based on a target power generation amount" [0021], does not reasonably 
provide enablement for the broad scope of any general controlling of the compressor. 
The specification does not enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to use the invention commensurate in scope with 
these claims. A compressor can be controlled by many means, manual or in response 
to a condition, and the conditions can also be many, for instance, altitude and 
temperature can decrease the oxygen density. Applicant does not have support for the 
broad scope of any type of controlling of the compressor. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

Claims 10-14 & 16 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. The time relationship between "a start of a 
transition period" and "at an initial stage of the transition period" is unclear, which is the 
first function, the "start" or the "initial" part. 

Claims 1, 3, 7 & 10-16 are rejected under 35 U.S.C. 112, second paragraph, as 
failing to set forth the subject matter which applicant(s) regard as their invention. 
Evidence that these claims fail to correspond in scope with that which applicant(s) 
regard as the invention can be found in the reply filed 1/9/06. In that paper, applicant 
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has stated "the claimed invention first controls the compressor to change the amount of 
the cathode gas supplied to the fuel cell at a start of a transition period of the fuel cell, 
and thereafter changes the opening of the pressure control valve depending on the 
amount of the changed cathode gas", and this statement indicates that the invention is 
different from what is defined in the claim(s) because as discussed in the specification 
and claimed in claims 10-14 the first control is to the pressure control valve, closing the 
opening so that the compressor can catch by increasing the air flow and then at such a 
time as the compressor has caught up the pressure control valve is opened so as to 
avoid a build-up of pressure. 

Claim 3, 5 & 6 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The claim is drawn to an apparatus, a fuel cell 
system, and also has limitations to the methods of operating the fuel cell system. It is 
held that a single claim, which claims both an apparatus and the method steps of using 
the apparatus, is indefinite. The mixing of the two statutory classes renders the claims 
indefinite because a clear line of infringement is not established for the public (MPEP 
2173.05). 

All claims depending from claims rejected under 35 USC 112 are also rejected 
for the same. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claims 1 , 3, 5, 6, 7, and 8 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Merritt et al. (US 5,366,821). 

In general, Merritt et al. disclose a method and apparatus for providing a 
substantially constant output voltage from a fuel cell notwithstanding output current 
variations (see abstract). The reference is concerned with providing a substantially 
constant voltage even when its load current varies (col. 4, lines 48-51) and optimizing 
the oxygen utilization ratio according to the transient power output of the fuel cell to 
improve efficiency (col. 3, lines 59-65). 

Merritt et al. disclose a fuel cell system (see Figure 2) that comprises a fuel cell 
10, which generates power to a variable load 152 by supplying anode gas 112, cathode 
gas 162 (air) into the fuel cell and a compressor 330 (see Figure 3) that controls the 
amount of air to be supplied into the cathode side of the fuel cell and a pressure control 
valve 180 (see Figure 4) that controls the air pressure of the fuel cell and which is 
provided on downstream of the cathode side of the fuel cell (see abstract; col. 8, lines 
38-44; col. 9, line 24 to col. 10, line 27; col. 11, line 32 to col. 12, line 45). The air flow 
controls means in the form of a flow calculator (see Figure 4) controls the airflow toward 
the cathode inlet side to be a target airflow amount corresponding to the target power 
generation amount (the required pressure) of the fuel cell by controlling the speed of the 
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compressor which controls the revolution number of the motor that drives the speed of 
the compressor (col. 9 ( lines 24-46; col. 11, lines 46-67 and col. 12, lines 1-44). 

If the flow rate of the oxidant is to be increased during the transition period of the 
fuel cell, the desired mass flow rate is implemented and maintained by changing the 
size of the flow control valve 180 until the flow calculator 349 (the air pressure control 
means) determined that the desired mass flow has been achieved and any subsequent 
deviation from the desired mass flow rate is similarly detected at the mass flow 
transducer 358 and remedied by the flow calculator 340 through the command signal 
389 to the flow control valve 180 (col. 10, lines 20-27). During the stationary state of the 
fuel cell, the mass flow rate of the reactant gas is regulated by the flow control valve 180 
at the cathode gas output of the fuel cell and the flow calculator, which is responsive 
primarily to the fuel cell output current and secondarily to the mass flow rate measured 
at the cathode gas input, actuates the flow control valve 180 (col. 5, lines 60-68). 

During a transition period of the fuel cell such as when the output current of the 
fuel cell has changed, the flow rate of the oxidant gas can be increased without 
decreasing its pressure and the variable-flow control valve 180 is opened until the 
transducer 358 detects that the desired mass flow rate has been obtained and since an 
uncompensated increase in the mass flow rate would be accompanied by a pressure 
drop, any resulting tendency toward a pressure drop will be met by increasing the speed 
of the motor 332 sufficiently to restore the set point pressure of the oxidant gas supply 
which changes the amount of air supplied by the compressor during the transition 
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period (col. 12, lines 1-25). As can be seen in this section of the reference, changing 
the opening of the valve during the transition period changes the pressure of the oxidant 
gas stream as well as the flow rate of the oxidant gas stream through the fuel cell. The 
speed or the revolution number of the compressor also inherently controls the amount 
of airflow into the cathode inlet side of the fuel cell because it pumps the air from an air 
source or supply into the cathode inlet side of the fuel cell. 

After the motor 332 to the compressor is adjusted, the mass flow rate is again 
changed slightly as monitored by sensor 358 and the valve 180 is adjusted to restore 
the flow rate through the transducer 344 (col. 12, lines 25-28). Column 12, lines 25-28 
of the reference clearly disclose changing the amount of cathode gas supplied to the 
fuel cell by the compressor during the transition period and thereafter changing the 
opening of the pressure control valve 180. A change in the motor speed operating the 
air compressor changes the airflow rate, which is also the mechanism by which 
pressure is changed (col. 9, lines 44-55). When the opening of the control valve 180is 
adjusted to compensate for the changes of the amount of cathode gas due to the 
adjustment of airflow made by the compressor, the pressure is restored to the original 
pressure (the target pressure). 

Hence it can be seen during the transition period of the fuel cell, the feedback 
steps of maintaining the flow amount of air to a prescribed value and a pressure of the 
air to a prescribed value are stopped while the system is being configured such that 
successive perturbations of the pressure control and mass flow control will be smaller 
and smaller (air pressure control means during the transition period is kept operating 



Application/Control Number: 09/915,936 Page 9 

Art Unit: 1745 

until the airflow amount reaches the target value and the air pressure control means 
during the transition period is kept operating until the airflow amount reaches the target 
air flow amount) and a new state of operation (the stationary state with no load current 
variation) at the new mass flow rate and the original pressure (the target pressure) will 
be quickly achieved after the transition state is over (col. 12, lines 29-33). 

Finally, as seen in Figure 1 of applicant's present specification, the flow valve 8A 
is located downstream of the cathode side of the fuel cell and the compressor 7B is 
located upstream of the cathode side of the fuel cell. The flow valve 180 of Merritt is 
similarly located downstream of the cathode side of the fuel cell and the compressor 
330 is located upstream of the cathode side of the fuel cell and both the flow valve 180 
and compressor 330 inherently control the pressure and flow rate of the oxidant gas 
through the fuel cell as recited in the instant claims because the location of the flow 
valve 180 is identical to the location of the flow valve 8 A shown in Figure 1 of the 
present specification and the location of the compressor is identical to the location of the 
compressor 7B shown in Figure 1 of the present specification. Although the semantics 
of the Merritt et al. reference may be slightly differently from that claimed in the instant 
claims, the processes claimed are inherently disclosed by the fuel cell system of Merritt 
et al. when Figures 1-4 of Merritt are compared to Figure 1 of the present application as 
to the location of the flow valve downstream of the oxidant side of the fuel cell and the 
location of the compressor upstream of the oxidant side of the fuel cell. 

The amount of power generated from the fuel cell is changed during the 
transition period as the gas flow amount to the cathode is gradually adjusted to the 
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target value discussed above that is maintained during the new stationary state such 
that the power is not changed. 

Merritt also clearly discloses controlling the amount of cathode gas (air) supplied 
by a compressor during a transition period of the fuel cell due to current load variations 
that require more or less oxygen in the fuel cell and corresponding more or less output 
power which is directly related to the increase or decrease of the current of the electrical 
output of the fuel cell stack as measured by current transducer 362 (col. 10, lines 27- 
36). Even though the voltage is maintained to be substantially constant, the output 
current is not and therefore the output power is also varied due to variations in the 
current output. One of ordinary skill in the art is familiar with the power equation given 
by P (power) = V(voltage) x I (current). 

Furthermore, Merritt states the required mass flow rate of the oxidant gas 
through the stack 10 and thus through the mass flow transducer 358 is determined by 
the flow calculator which is primarily responsive to the current signal of the current 
transducer (col. 10, lines 1-5). Merritt also states that both the compressor and the 
valve 180 are used to set the new mass flow rate and maintaining a pressure after the 
transition period is over (col. 12, lines 1-28). 

Moreover, Merritt states that increasing the mass flow rate by using valve 180 
causes a pressure drop if the increase in the mass flow rate is not compensated (col. 
12, lines 13-21). The pressure is compensated by adjusting the airflow supplied by the 
compressor which also inherently changes the mass flow rate (col. 12, lines 21-26). 
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Adjusting or controlling the variable valve 180 inherently adjusts the pressure as well as 
the mass flow rate of the oxidant through the fuel cell. As seen in Figure 1 of applicant's 
present specification, the flow valve 8A is located downstream of the cathode side of the 
fuel cell and the compressor 7B is located upstream of the cathode side of the fuel cell. 
The flow valve 180 of Merritt is similarly located downstream of the cathode side of the 
fuel cell and the compressor 330 is located upstream of the cathode side of the fuel cell 
and both the flow valve 180 and compressor 330 inherently controls the pressure and 
flow rate of the oxidant gas through the fuel cell as recited in the instant claims because 
the location of the flow valve 180 is identical to the location of the flow valve 8 A shown 
in Figure 1 of the present specification and the location of the compressor is identical to 
the location of the compressor 7B shown in Figure 1 of the present specification. 
Although the semantics of the Merritt et al. reference may be slightly differently from 
that claimed in the instant claims, the processes claimed are inherently disclosed by the 
fuel cell system of Merritt et al. when Figures 1-4 of Merritt are compared to Figure 1 of 
the present application as to the location of the flow valve downstream of the oxidant 
side of the fuel cell and the location of the compressor upstream of the oxidant side of 
the fuel cell. 

Finally, as seen in Figure 5 of the instant application, the opening of the 
backpressure control valve is not done in one step after changing the airflow amount by 
the compressor. The opening of the backpressure control valve is coordinated with the 
change in the airflow amount provided by the compressor. 

Response to Arguments 
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Applicant's arguments filed 1/9/2006 have been fully considered but they are not 
persuasive. 

Applicant argues Merritt does not teach first changing the compressor speed 
then changing the valve as pointed to in Merritt (12:6-24). While the reference does 
teach this process of operation, Merritt also teaches changing the system pressure first 
by ramping up the compressor and then changing the variable flow valve to allow the 
increase in air volume (12:30-40). 

Allowable Subject Matter 

Claims 10-14 & 16 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The closest prior art of record, Merritt does not disclose, teach or suggest the 
distinguishing feature of the opening of the pressure control valve for controlling the 
pressure of the cathode gas is decreased at an initial stage of the transition period and 
thereafter the opening of the pressure control valve is increased following an increase of 
the cathode gas flow amount. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Keith Walker whose telephone number is 571-272-3458. 
The examiner can normally be reached on Mon. - Fri. 8am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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